DOCUMENT RESUME 



ED 441 330 



EF 005 723 



AUTHOR 

TITLE 



INSTITUTION 

PUB DATE 
NOTE 

AVAILABLE FROM 
PUB TYPE 
EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



Lackney, Jeffery A. 

Assessing School Facilities for Learning/Assessing the 
Impact of the Physical Environment on the Educational 
Process: Integrating Theoretical Issues with Practical 
Concerns . 

Mississippi State Univ., Mississippi State. Educational 
Design Inst . 

1999-09-17 

65p.; Paper presented at the UEF21 New Jersey Institute of 
Technology Conference (Newark, NJ, September 17, 1999) . 

For full text: http://www.edi.msstate.edu/theoretical.html. 
Reports - Descriptive (141) - - Speeches /Meeting Papers (150 ) 

MF01/PC03 Plus Postage. 

♦Educational Environment; *Educational Quality; Elementary 
Secondary Education; Public Schools; *Student School 
Relationship 

Baltimore City Public Schools MD; *Building Evaluation; 
Facility Management 



ABSTRACT 



This presentation explores a theoretical framework and a 
practical procedure for assessing an urban school physical environment to 
identify its perceived impacts on the educational process, and reviews and 
critiques assessment models identified in the literature for assessing the 
quality of the physical environment. The Baltimore City Public Schools 
Environment Quality Assessment Project, which included five post-occupancy 
evaluations, is used to illustrate the potential use of the assessment 
procedure in practice. Project outcomes highlighted include student academic 
performance, student social development, and teacher instructional 
performance. Concluding comments emphasize the value of institutionalizing an 
on-going process of environmental quality assessment that has implications 
for integrating facilities management and educational decisions for the 
benefit of the educational process. The Powerpoint presentation is included. 
(GR) 



Reproductions supplied by EDRS are the best that can be made 
from the original document. 



Brainbased Learning 



PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL HAS 
BEEN GRANTED BY 



http://www.edi.msstate.edu/theoretical.html 



J. Lackney 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 



O 

cn 

cn 

s 



Assessing School Facilities for Leaming/Assessing the Impact of the 
Physical Environment on the Educational Process: Integrating Theoretical 
Issues with Practical Concerns 



Jeffery A. Lackney, R.A., Ph.D. 

UEF21 NJIT Conference, Newark, N.J., September 17,1999. 
Click here for actual PowerPoint show. 



U.S. DEPARTMENT OF EDUCATION 
Office of Educational Research and Improvement 
EDUCATIONAL RESOURCES INFORMATION 

X f CENTER (ERIC) 

This document has been reproduced as 
received from the person or organization 
originating it. 

□ Minor changes have been made to 
improve reproduction quality. 



Abstract 



CO 

CM 

lO 



LU 



• Points of view or opinions stated in this 
document do not necessarily represent 
official OERI position or policy. 

This presentation explored a theoretical framework and a practical procedure for assessirig the physical 
environment of urban schools to identify its perceived impacts on the educational process. Models identified in the 
literature for assessing the quality of the physical environment for learning are reviewed and critiqued. The 
assessment model presented offers a practical procedure based on a comprehensive theoretical perspective. The 
Baltimore City Public Schools Environmental Quality Assessment Project, which included five post-occupancy 
evaluations, were be used as a test case to illustrate the potential use of the assessment procedure in practice. 
Outcomes of interest from this action research project included student academic performance, student social 
development and teacher instructional performance. The presentation concluded by emphasizing the value of 
institutionalizing an on-going process of environmental quality assessment that has implications for integrating 
facilities management and educational decisions for the benefit of the educational process. 

Presentation 

have been asked to talk about school building assessment within the context of educational outcomes. To my 
knowledge, the professional activity of building assessment and the research activity of identifying physical factors 
correlated with educational outcomes, are two separate activities driven by different goals, questions, audiences 
and expectations. 

This observation raises some difficult problems - many of which I’m not going to solve today. The expertise in this 
room is such that I think I can dispense with the preliminaries on building condition assessment. I’m also not going 
to talk too much about the links between facilities and learning, since we’re probably all true believers anyway 
except for some of us holdouts who want to pretend we still think critically on this subject. 

An Ecological Model of the Relationship Between Facilities and Educational Outcomes 

So, before I move on, I want to share with you a model I developed to help integrate what we know about the 
inkages between school environments and educational outcomes. 

We tend to minimize the complexity of the facilities/outcomes relationship by focusing on single variable 
relationships. The physical environment consists of many interacting variables that we are all aware of such as 
class size, spatial density, location & noise, acoustics & noise, secluded study spaces, ambient temperatures and 
air quality. 

The social environment is another complex set of interacting variables including social policies, instructional 
strategies, peer tutoring to factors related to school climate. Mediating or intervening variables include behavioral 
actors that can be measured like student-teacher interactions, interruptions, student participation, questioning 
behaviors, disruptive behaviors. Attitudinal factors that have been measured include teacher morale, teacher and 
student attitudes towards school. Physiological factors that have been measured include blood pressure and all 
forms of sensory irritation. 

All these intervening factors can theoretically be linked to various educational process outcomes such as student 
ro-social Development - which might include measurements of self-concept and Teacher Instructional 
Performance - or what is commonly referred to as Teacher Quality. 
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Finally, the holy grail of the business leads us to Student Academic Performance. Linking anything directly to 
performance is a difficult task; attempting to link facilities is much more complex. It's the task of embracing this 
complexity that I want us to consider today. I want talk about primarily today is the challenge of extending the use of 
our tools of building assessment to building the case for demonstrating the influence of the physical setting on 
educational processes and outcomes. 

I have only two questions I’d like to offer some answers for today. The first is, can we assess the impact of school 
facilities on learning within the context of practice? And if so -- the second question is -- how do we assess the 
impact of school facilities on learning within practice? Notice I say, “the context of practice”. Within the context of 
research we have some models - not without their problems - but, within the context of practice that may be a 
more difficult task. 

My short answer to these questions, is theoretically, there are ways we can assess the impact of facilities on 
learning within the context of practice.lt can be accomplished through a tradition in the discipline of education called 
action research - first introduced by Kurt Lewin, a social psychologist, in 1946 - and later applied to organizational 
sciences and finally - education as a way of closing the gap between research and application. 

In short, action research is an approach to research that combines both the traditional goals of social science (that 
of the generating theories) with the goals of practice to act in affecting change within the social system (in this case 
schools) in an effort to contribute to the practical concerns of people. 

In this sense, research and practice become integrated activities - not separate activities with different goals and 
purposes which I would argue is the case in our field at present. 

In our field, research has been generated and publicized for the sake of policy, not for design practice. This is not 
all together bad - it certainly has helped get the attention of the nation - it is just a limited model of research 
utilization. 

Take Maureen Edwards excellent study in DC - the well publicized 5-11% improvement in scores correlated to 
building condition. Her research has been useful in attempting to sell the need for more dollars for school 
construction, which is excellent - and we need more of that kind of research - however, the research has no 
immediate usefulness for practitioners attempting to implement positive change in schools. 

Even the STAR Project, which has successfully changed policy in decreasing class sizes across the country, does 
not provide direct implications for the design and management of instructional space. In fact, this policy has in 
some cases turned school sites into mobile home parks for portable classrooms. Practitioners cannot easily 
translate research for their immediate use in practice - this is not news, it’s been a problem in many fields. 

So, what does this have to do with assessment? 

The world of the practitioner and the world of the researcher are interrelated even though each is asking different 
questions. One wants immediate solutions, the other wants to more carefully define the problem. As the researcher 
among you, I am going to try today to more carefully define what I see as the problem of linking building 
assessment to the goal of linking the effects of facilities to educational outcomes. 

Forms of Assessment 

There are at least three distinct levels of school facility assessment. 

First there is building condition assessment - in the spirit of Nadine Chin-Santos’ piece on the web - which takes 
into consideration the physical condition of the school building. Assessment is made against often well-defined 
codes and regulations centered around safety and health issues. Building assessment is a process of obtaining 
critical baseline of data for subsequent assessment and decisions. This is the least controversial type of 
assessment. 

Second, is called educational adequacy assessment. Assessing the building’s manifest functional characteristics 
with respect to basic educational activity is the objective here. An assessment of educational adequacy is made 
against pre-determined criteria - like adequate space requirements - generated by experts.This form of 
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assessment can be a bit more controversial, since what constitutes educational adequacy. Further, how it is 
weighted can always be questioned. Educational adequacy also makes a first attempt at linking the quality of 
facilities with general educational program requirements. 

A third form of assessment would attempt to link school facility performance to indicators of various educational 
outcomes. I am reluctantly calling environmental quality assessment (for lack of a better phrase - maybe someone 
in the audience has a better name to describe it). This form of assessment is the traditional realm of research, not 
practice. To claim any causal links between a specific facility and learning taking place in that particular facility 
would seem on the outset highly controversial and suspect. The question is not, what impact do educational 
facilities have on student learning, but rather, what impact is THIS facility having on THESE students’ performance 
(however defined), and by improving THIS facility, how specifically can THIS GROUP of students’ performance be 
improved? 

With the assessment tools we have today we may not be able to answer this question with the precision we might 
like. However, the idea of linking indicators of facility performance with indicators of human performance is not new. 
However, a model for this has already developed in the business world and is known broadly as Total Quality 
Management which uses among other tools of measurement such as benchmarking and various systems of 
accountability. 

While working at a large controls company a few years ago, I was privy to a total quality environments program in 
which this company proposed to guarantee a certain level of employee performance and/or satisfaction with the 
ambient environment or the client would get their money back; an advanced form of performance-based 
contracting to be sure.They of course would only choose indicators they knew they could influence or control 
positively otherwise they would loose a client. 

Assuming for the moment that we could theoretically partition the variance in student performance attributable to 
the physical building, how could we do this practically? 

Quality 

QUALITY... here we go! The ‘Q’ word of the last half-century with the most definitions. In the interest of time, I will 
define environmental quality as a perception based on subjective experience. The quality of the physical 
environment is in the eye of the beholder - be she user, novice or expert. The task of defining the criteria for 
assessing quality in a particular school becomes a negotiated effort between all stakeholders in the process. 
Environmental quality is perceived, it will always be perceived, but we can of course create operational definitions 
and indicators of quality for the purposes of decision making, just as we do for other assessment criteria. 

We can think of environmental quality as a “Black Box” which acts a mediator between the dimensions of the 
school - and educational outcomes. The conventional research approach to investigating environmental quality 
focuses on the discovery of the “silver bullet” - that discrete physical variable - that will improve test scores. 

The most promising variable currently finding its way into policy making is that of class size - with the Tennessee 
STAR Project being the best example to pick on. Most of you know something about this study so I will only say 
here that the impressive finding that smaller class sizes showed improvements of achievement as much as 15% on 
SAT scores. However, these findings do not help us understand what attributes of environmental quality students 
are experiencing that might account for these improvements in achievement. If we knew what these attributes were 
we could DESIGN for them. 

Another way of asking this question is, what’s in the black box that might account for these findings? Decreasing 
class size seems prudent, but what might be the costs? 

Take for example the $1 billion the State of California spent on reducing class size from 30 to 20 students per 
class. California schools hired new teachers and placed them in makeshift classes in gymnasiums, libraries, and 
conference rooms in a race to be awarded state money. The portable classroom business has boomed due to this 
policy. Its ironic that schools in California are using space the same way poorer urban school districts have been 
forced to for years, by creating ill-equipped, poorly ventilated classrooms in spaces not originally designed for 
instruction. I ask you, is this class size policy creating higher quality environments for learning? - it might be, but in 
most cases probably not. 
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I propose an alternative approach to the assessment of environmental quality that acknowledges the complexity of 
the school as a place for learning. 

First, there are a plethora of physical aspects of the school in addition to class size that we need to continue looking 
at in combination. Second, when we open up the black box of quality we find that there are many other attributes of 
environmental quality that occupants experience in addition to social interaction. Finally, there are other aspects of 
the educational process outcomes we should be concerned about in addition to academic performance - including 
student social development and teacher instructional performance. 

To complete the model, we need to understand the role facility management of environmental quality and its 
potential influence on the educational process. I’ll talk a bit more about that in my case example. 



Case Study 

I would like to now provide one complete example of how I have attempted to apply this model to an assessment 
project. The project involved five elementary schools in Baltimore City Public Schools from 1993-1995. During this 
time. Education Alternatives, Inc. was contracted with Baltimore City for nine schools. The project was publicized as 
a public/private partnership - and what critics have called privatization of the public schools for profit. Johnson 
Controls, Inc. was subcontracted to fulfill facility management services for these nine schools. My charge was to 
conduct an assessment of a number of these schools and to compare them against comparable schools in the 
system not being managed by Johnson Controls. Essentially, Johnson Controls wanted to quantify the differences 
between their services and BCPS facility management services. 

I am only interested in sharing with you today the results of applying the model I just described to this assessment 
project - to give you an idea of potential application. I will talk about other aspects of this larger study at the CEFPI 
conference next month if you’re interested in the full story. The assessment process followed a well-established 
action research method developed by researchers in the organizational sciences. I’ll only going to describe the 
process briefly here and much of it will probably sound familiar to most of you in the room. 

1 . Group Development 

We worked with EAI, Johnson Controls and BCPS to identify sites to participate in the assessment project. An 
agreement was then developed with key administrators as to the goals and expectations for the assessment of 
their schools. We formed action research teams, developed goals for each team and spent some time training 
team members as necessary concerning the process they would be following. 

2. Defining a Need for Change 

During the second part of the process we identified problems and needs - what we called environmental concerns 
- through interviews, student surveys, behavioral observations, and physical condition inventories. From this data 
collection we developed clearer definitions of how the staff perceived environmental quality. This information was 
then sorted into categories and reported to the action research group in a series of workshops where participants 
prioritized environmental concerns and linked them to various educational outcomes. 

3. Designing a Program for Change 

Only one school moved into the third phase of the assessment process. I will talk about this school - Robert 
Coleman - at the CEFPI conference with Kate Finston, an assistant principal at the time at that school. Note that 
the steps during this phase resemble quite closely the standard steps of the strategic planning process we are all 
familiar with: Identifying Opportunities & Threats, Outlining Organization’s Strengths & Weaknesses, Identifying 
Values, Defining Mission, and Developing a Vision 

4. Action Plan 

Finally, the action plan is developed - The objective of this final step is to collect and analyze alternative strategic 
issues to be adopted in the implementation of the intervention process. The key item I would like to point out here is 
the notion of developing an ongoing process of evaluation - here is where many assessments fall apart. They are 
often not seen as process within a larger process of implementing change. Maintaining long-term commitment to 
the process is a challenge that must be confronted with every assessment process. 
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Here are the statistics on each school in the project (See slide presentation). Suffice it to say, finding comparable 
school buildings and programs is an almost impossible task. For those who say all schools are alike, they should do 
a study like this to discover just how varied schools can be! 

I now want to jump directly to some of the findings that we arrived at. 

Environmental concerns -- all the typical kinds of concerns you’ve heard before - were categorized under specific 
attributes of environmental quality. Questions were always phrased in terms of qualities like safety and security, 
ownership and personalization, classroom adaptability, etc - so responses were categorized as qualities 
automatically and intuitively by participants. 

First, I began the assessment study examining 14 attributes of quality identified from the research literature. From 
these 14 -- four dropped out as not important or critical to the schools -- The remaining ten had various levels of 
importance. After all the interviews and workshops the attributes of environmental quality that fell out across 
schools were as follows... 

Crowding and Spaciousness at 10, 

Sensory Stimulation at 9 

Privacy at 8 ^ 

Places for social interaction at 7, 

Personalization and Ownership at 6, 

Aesthetics & Appearance at 5, 

Building Functionality at 4, 

Safety & Security at 3, 

Classroom Adaptability at 2, 

and the number 1 attribute of EQ was Physical Comfort and Health. 



Interesting that Crowding took the tenth spot - illustrates that we don’t always know what the most pressing issues 
are until we start looking and asking. 

When we asked the action teams to identify which environmental concerns they perceived to be influencing 
particular educational outcomes, here is what we found... 

Notice Physical Comfort and Health is perceived to influence all three educational outcomes. Classroom 
Adaptability and Safety and Security are not far behind. Notice, again. Crowding is not perceived to have an 
influence one way or another on educational outcomes - In some sites it might, but not on these sites. 

As conventional researchers we could now take these relationships as hypotheses. As practitioners, we now know 
which attributes of quality need to be improved AT THESE SITES and can focus efforts in the action plan to 
address these attributes. 

Finally, a look at the big picture - a full model that brings us back to the black box model - and provides some 
perspective on just how complex - but identifiable - perceived links between the physical environment and 
educational outcomes can be. 

These are an aggregated listing of the environmental concerns perceived by participants in all 5 schools (see Slide 
Presentation). 

Next - the black box opens up and we can see specific relationships between environmental concerns and 
perceptions of environmental quality. By association - we can model participant perceptions of what environmental 
qualities were having an impact on particular educational outcomes - here I simply illustrate the perceived links to 
student academic performance... 

Finally - the perceived links between facility management and educational outcomes -- suggests a plan of action 
for a strategic on-going facility management program linked explicitly to educational goals. 
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But - the Story is not over yet! Once I was able to document all the environmental concerns in these schools -- 1 
was curious to know if there was a correlation between... 

Environmental Quality and Educational Outcomes 

I did find a relationship between the number of environmental concerns and student academic improvement. This 
graph (see slide presentation) illustrates an negative relationship between the number of high-priority environmental 
concerns expressed in any one school. 

With the percent student academic improvement between 1993-1995 - as reported in the Maryland School 
Performance Program Report). This data point represents one school experiencing a relatively large number of 
concerns while reporting a drop in test scores. On the other end of the line, we have another school experiencing a 
relatively low number of concerns while reporting an increase in test scores. 

Many in the social science community would criticize the validity of this finding based on the fact that, the study is 
exploratory, the sample of schools was not randomized - and therefore - the findings cannot be generalized 
beyond the sample itself and the correlation does not suggest a causal relationship. I will admit these limitations of 
this study. However, I believe I’ve found an emerging pattern between environmental quality and educational 
outcomes that should be investigated further. 

Additional research will allow us to generalize beyond from the context of local school settings - once we can 
gather significantly more data points. (I wonder if anyone in the audience today would be able to help me obtain 
more data points!) 

With this said, what can this graph really tell us about the nature of environmental quality? 

Similar to the class size research example I mentioned earlier - we would be falling into a similar trap as California 
policymakers are looking for a one-size-fits-all solution to a very complex problem. We need to go deeper into the 
data - to learn more about how quality is perceived and relates to outcomes - SITE BY SITE. As researchers we 
want to know why - so as practitioners we can know more about how to improve settings for learning. 

In order to improve outcomes, we will need to find ways to improve environmental qualities in schools that will make 
a difference in those particular schools. We need to know what particular qualities each school feels contributes 
most to student performance. The only way to do this is to work directly and seriously with staff from these schools 
to obtain an accurate reading of their perceptions. Teachers and administrators are not always the most 
environmentally competent. They are not always completely aware of the relationship between their physical 
setting and the educational process they are engaged in. School cultures need to develop processes of continuous 
learning and improvement so that environmental competence improves site by site. 



For more information on the activities of the UEF21 , a Chapter of Council of Educational Facility Planners 
International see httD://www.desianshare.com/UEF.htm 




O 

ERIC 



6oTo 



7 



04/13/2000 11:58 AM 



0 ) 



o 

o 

D 

Cl 



0 



U) 



CO 

CO 

0 

CO 

CO 

< 



0 



CO 



o 

C 

0 

E 

c 

o 

> 

c 



o 

g 

CO 



CL 



CO D 

CO o 

(D'H ?> 
0^9- 

^ IJ r- 



O 

qI 



CL 



o 

O 



O ^ 

C CO 

O § 

CO 

g o 

o 

0 

o 

0 



O) 



D 

U) 

0 



>- >- 
0 ) ^ 
C 

^ 0 ) 

o > 

o C 

0 ) 

II 

^ ci 

Cl 
'o5 

CO 

'c5 
00 



CNj O ^ 
u: C - 
!±J 0 K 

^ 0 z 

ST ^ n 

Z3 o c 
O 0 

0 Q o 

O D Z 
s- C 

C\j < 

0 

-C 



v 2 - 2 ^ 
CO a 

0 o 
£ ^ 
•qo 

,0 "co 

O 



O 

c 

o 



0 



O 



O Z 

;ott] 

LU Q 

C 

0 

1 



C 3 





o 

> 

0 

> 




CO 

CO 

0 

CO 

CO 

D 

0 




o 

o 




O- 











0 

■> 

0 

> 

o 



CO 

CO 

0 

o 

o 



O 

b 

0 

CO 

0 

£v 

C 

o 

ll 

< 




CO 




CD 



• ^ I) O 

■ r> _ 

■ vt. -is ■ 




n 


*c5 


■S2 

• 




« 


■ 

* 




4«J 

CO 

o 


13 

•4>J 

CO 


■ 






Q. 








w 



\ 



O 
CD CD 

O-g 
n tJ 

CD CD 
—I 00 



o 

J2 <5 

W O) 

o K ^ 

D) £ .2 

c c 2 

s s 2 

iS I 5" 

S ® c 

U A Q 



CO 

rH 




ERIC 




c 

0 



E 



CO 

CO 

0 

CO 

CO 

< 



o 



c 

0 



C 

o 



> 

C 



CD 



CO 

CO 

0 

CO 

CO 

< 



o 

CO 

E 

o 



CD 



CO 

CO 

0 

CO 

CO 

< 



o 

"d 



o 

o 

O) 



■O 



GO 



0 

E 

CO 

CO 

0 

CO 

CO 

< 

o 

D 



cr 

0 

■O 

< 



D 

c 

o 



o 

o 



■Q 



CM 




Iff 



CO 



CM 



Environmental Assessment 






a 



. >|4. \-f . 







Models of Environmental Quality Assessment 



X 

o 

CD 



O < 
< Z) 



CD 



a 

U- 

O 




cv 



CO 

CD 



o 

CD 




, ;.-A/ 






ERIC 



00 

CM 






■m 



UEF-21 



Models of Environmental Quality Assessment 



(0 

c 

0 

1 

ts 

O 

3 

-o 

UJ 




(9 

C </> 

■3 E 
(U o 

O o 
UJ o 




CO 






•M 


4^ 


C 






c 


c 


o 






0 


0 


■ MW 

CO 

N 

S MM 

C 


O) 

c 


•M 

« MM 


£ 

0 

O) 

0 


Physical 

Environm 


CO 

O) 

O 


+-» 

0 

CO 


■ WMIB 

O 

CO 

u. 


c 

CO 



CO 




Social 

Environment 



Models of Environmental Quality Assessment 



4-> 

L— 

o 




-Q 

CD 

4-> 


>s 




E 

o 


4-> 

CD 

CD 


Q. 

CD 

T5 


4-> 

CD 

M— 

CD 


3 

O 

0 


o 


I 


< 


00 


00 



o 

ERIC 




CO 

CO 



Csj 

CO 



Models of Environmental Quality Assessment 



(U 

C ^ 

■B E 

(D O 
o u 

LU O 



•M 

o 




CO 

•M 


>s 


E 


■M 

cu 


Q. 

CO 


•M 

CD 

Li 


o 


CD 


"D 


CO 


o 


I 


< 


C/) 



<T3 Q> 



C 

o 



CT3 

U 

3 

■u 



E 

c 

o 



> 

c 




an 

CO 



CO 




CsJ 

I 



ERIC 



Environmental Quality 



er|c 




> o 

H D 

o5 Q- 

LU >> 

c/5 

< O 
O o 

0 

1 

o 

DQ 



O 

0 

O 



CL 






CO 



CO 

CO 



CM 



LL. 



LU 




CO 

CO 




A Case Study in Environmental Quality Assessment 




</) 

</) 

0) 

o 

O 



o. 



c 

0) 



E 



</) 

</) 

0) 

</) 

</) 

< 





o 




UEF-21 









A Case Study in Environmental Quality Assessment 



CO 



(/) 

(/) 

0) 

o 

O 



c 

0) 



(/) 

(/) 

0) 

(/) 

(/) 

< 

0) 



■M 


CD 

O) 

c 

cu 

x: 

o 


c 




CD 


o 


E 


<4— 

u 


CL 


CD 


O 


CD 


CD 




> 

CD 


CD 


Cl 


O) 


Q. 




D 


'c 


O 


L— 

CD 


O 


c 


r-^ 


c\i 





UJ 

—J 

CQ 



< 

< 

> 

< 



Q- 

O 

O 



C/D 

UJ 

CQ 



c\i 




ERIC 



— W 

^ 4- 




4- 


4:-'1 




i 


4^ ^ "4.^ 


f 


4 


• f 


r 


# 


t 


f 


: ? 

^4 - t 


♦ ^ I 




% 


4 .<■ ,1 


H 


i 


■f ^ A- 






f 




% 




' 


4::; # .f 


■ ^ 4 






1‘ ‘f' 




t- 










■if . . 


* 


■# 


% 




.. ^ 




•t ■» 


t f 


4 


# 


■ ‘ •<<■ 


• 


t 








-# 


>■ ■ 


i- i 


. — .£ -ii’ ££— 




_i i_ 


1 




4, 






., f 












■w 4 - 



CNJ 

I 




A Case Study in Environmental Quality Assessment 




(/) 

(/) 

0) 

o 

O 



c 

0) 



(/) 

(/) 

0) 

(/) 

(/) 

< 

0) 



CD 



E 



Q. 

O 

MMMMMi 

CD 

> 

CD 

Q 



o, 

D 

O 



o 



CD 


CD 

-C 




O) 


o 




c 






CD 


o 




JH 






o 


E 




o 


CD 

1 




M— 


O) 




"D 


o 




CD 






CD 


Q- 






cu 


c 


CD 


O) 


CD 




c 


Q- 


C 


'c 


C 


'c 


O) 


g 


M— 


'co 




CD 


CD 


CJ 


Q 


Q 


< 




C\J 







an> 







BEST COPY AVAILABLE 



IN 




in 

CM 

=* 1 : 

0 ) 

C 

o 

CO 



CD 

O) 



CO 

O 

o 

o 

o 



CO 



E 

(Q 

0 ) 

(/> 

2 

o 

o 



o> 

o> 



CO 

O 

o 

o 

o 

C) 

CD 



0 ) 

u 

CO 

Q- 

CO 

c 

0 ) 

Q- 

O 



o 

o 



cn 

"O 

O 

a. 

~o 

Q) 

c 

*co 

4 -* 

c 

0 

o 

1 

a 

CO 



o 

LO 

CD 




00 

CO 



c 

(0 



E 



n 

3 



ay 



CO 

O 

o 

o 

o 

cd“ 



"D 

^ 0 ) 

0) c 

Q- c 
CO o 
c o 
0) ul 

O CO 



o 

o 

LO 



CM 

r- 

=*fc 

c 

(0 

E 

0 ) 

o 

o 



o 

CD 

ay 



CO 

O 

o 

o 

c> 

co" 



~o 

^ 0 ) 

0) c 

2 
Q- c 
CO o 
c o 
0) ul 

O CO 



o 

LO 




CD 

CO 



LO 



CM 

CO 

CM 



o 

CM 



CM 

00 

LO 



c 

o 

4 -> 

JS 

3 

a 

o 

Q. 



CD 



UEF- 



CO 

CO 

0 

CO 

CO 

< 

H— 

m 

D 

D 

G 

o 

-I— 

c 

0 

E 

c 

o 

m 

> 



>- 

■Q 

D 

"I 

CO 

0 

CO 

O 

o 

< 



la 

£ I 

c 

0 ) 

5 1 

•S-o 

li 

1^ iS 



<0 

s 

0) 

o 

c 

5 

a 

c 

0) 

E 

c 

.s 

S 



> 

c 

LU 



(/) 

UJ 



cc 

g 

cc 

Q. 

X 

g 

X 



o 

<D 

(0 

o2$ 

>1 

0 ) 

(Q 

(/) 



CM 











































a 


2 












£ 


£ 






£ 










X 




















X 


!E 

0 


!E 

0 


£ 


£ 










4^ 






4^ 




c 






4^ ' 




















4 ^ 






4-« 


4-< 








<0 


(0 






0 


>> 


o 


>J 




0 




















0 


0 


0 


0 


0 








o 

X 


0) 

X 


> 

4^ 








0 






0 

X 


>* 

4^ 










>* 






> 


0 

X 


c 


c 


0 

X 


0 

X 




> 

« 




o2$ 


02$ 


75 


75 


o2$ 


!q 

0 

4^ 

a 


c 

0 


!q 

0 

4^ 

a 




c6 


75 








!q 

0 

4 ^ 

CL 


75 






75 


c6 


0 


0 


c6 


c6 




75 


75 




4^ 


c 

o 


c 

o 


4^ 


4^ 


r 


c 

o 


> 

4^ 


4^ 




c 

g 






c 

g 


4 ^ 

k. 


o5 


02$ 




r 




c 

g 


c 

g 


o 

E 


O 

E 


O 

c 


O 

c 


o 

H— 

E 


0 

■o 

< 


O 

c6 


0 

■o 

< 


3 

O 


o 

E 


'♦4 

o 

C 


3 

O 


'Z 

3 

O 




0 

■0 

< 


'iO i 

0 

c 






'JD 

0 

C 


0 

H- 

E 


C 

g 

3 


c 

g 

' 4 ^ 


0 

H— 

E 


0 

H— 

E 




4m! 

0 

C 


u 

c 


o 


o 


3 


3 


o 




O) 




0 


o 


3 


0 


0 






3 






3 


0 


0 


0 


0 


0 




3 


3 


o 


O 


U. 


U. 


o 


b 


c 


E 


(0 


O 


U. 


CO 


CO 




E 


U. 






LL 


0 


N 


2 


0 


0 




\L 


\L 


(0 

o 

w 

> 


75 

o 

w 

> 


O) 

2 


O) 

2 

2 


75 

o 

'E5 

> 


o 

o 

w 

w 

0 


’"5 

c 

0 


o 

o 

0 

0 

0 


c6 

> 

4-> 

0 


75 

o 

0 

> 


O) 

c 

2 


c6 

> 

4-> 

0 

H- 


c6 

> 

4-> 

0 




0 

0 

0 

0 

0 


O) 

2 

2 






Ul 

2 

2 


75 

0 

'0 

> 


75 

c 

0 

0 


75 

c 

0 

0 


75 

2 

0 

> 


75 

0 

0 




O) 

C 

2 


Ui 

C 

2 


£ 


£ 


3 


3 


£ 


0 


£ 


'5 


0 


0 




3 






'3 


£ 


0 


0 


£ 


£ 




*3 


’3 


0. 


0. 


m 


m 


Q. 


O 




o 


(0 


CL 


CD 


CO 


CO 




0 


CD 






CD 


CL 


CL 


CL 


CL 


CL 




CD 


CD 










C 

o 


















> 






















































0 




































2 




> 














c 


3 






































0 














0 


0 






































O) 

2 

’"5 






0 








O) 




































c 

E 








O 

0 

'o' 


■o 

0 

2 

0 






0 

SLv 

0 

2 


2 

0 

0 


0 

0 

0 




















0 

O) 

c 








c 

o 




o 

o 




.E 






a 

0 


c 

o 




0 

o 


a 

0 


0 

75 


c 

g 




0 

0 

0 

0 

Q. 

O) 

c 

'q. 

0 

0 

0 

■0 

c 

0 




0 


> 


0 








3 

0 


0 

0 


xi 

o 

O 

o 


> 

75 

3 

o 


’5) 

0 

■o 

> 

o 

0 

CO 

3 

a 

0 

■o 


> 

0 

■o 

0 

N 

+3 

3 

0 

"O 


£ 

0 

n 

0 

0 

3 

O' 

0 

TJ 

0 

O 

o 


0 

E 

0 

n 

2 

o. 

0 

3 

Q. 

E 


0 

4-* 

c 

2 

0 

a 

£ 

0 

E 

0 

n 

0 


"O 

0 

N 

'c 

0 

D) 

O 

C 

3 

0 

O) 

0 

L. 

o 


4^ 

o 

O) 

c 

. ^ 
0 
Q. 

2 

h 

0) 

0 


o 

c 

0 

o 

0 

O 

*►- 

c 

o 

'+4 

0 

c 

0 


0 

1 

0 

CO 

0 

> 

0 

O 

0 

a 

0 

c 

0 

a 


0 

0 

■O 

3 

4^ 

2 

E 

o 

H- 

> 

0 

0 


C 

2 

1 

3 

CO 

cH 

> 

!o 

'0 


£ 

0 

a 

0 

4 ^ 

0 

0 

c 

0 

»►- 

0 

c 

0 

'0 


c 

0 

3 

0 

3 

0 

2 

0 

0 

0 


' 4 ^ 

0 

0 

'c 

E 

■0 

0 

■0 

0 

■0 

0 

V. 


CO 

LD 

1- 

cc 

0 

cc 

CL 

LD 

1- 

< 

X 

LD 


0 

0 

0 

0 

O) 

2 

'c 

0 

x: 


0 views out window 


C 

3 

0 

E 

0 

■0 

0 

0 

0 

H- 

0 

0 

c 

U) 


> 

0 

a 

0 

'"5 

k. 

0 

c 

0 

■0 

3 


j5 

'0 

0 

0 

0 

0 

0 

< 

0 


O) 

2 

'"5 

0 

0 

08 

O) 

c 

!q 

E 

3 


CO 

LD 

1- 

X 

0 

X 

X 


0 

k. 

0 

£ 

0 

0 

0 

4-4 

0 

0 

0 

3 

1 

C 

0 


2 

E 

0 

0 

0 

0 

0 

"O 

> 

■ 

0 

0 

£ 

0 


o 




0 


c 


0 


o 


Imm 


CO 


CO 


> 


O 


CO 


> 


> 


il 


0 


0 




CO 


z 


CO 


CO 


< 


CL 




Z 


CO 


1- 


< 


C 


3 




o 


Q. 
















n 
































o 


T* 


CM 


CO 




in 


CO 


h- 


00 


mm 


(7) 


0 




CM 


CO 




in 


0 


cc> 




CO 




in 


CD 




00 


o> 


T“ 












1- 






S 




CM 


CM 


CM 


CM 


CM 


CM 




CM 


CM 



05 



D 

C 66 

0 c/5 

c 



E 

c 



CO 

0 



P O 

c 



0 



O 



O U 

OQ 




OS 

"S' 






lESTCOPY AVAILABLE 




an 






CD r- 
OO CO ^ 



n 

ro 

4— ' 

Q_ 
ro 
■O 

y < 



CD 

00 



CD 

■t± CD 

X 

o3 



O 

14— 

E 

o 

o 




¥ ':||'* 'f ^ 

S "' 'V W 
' r I • ^ ^ '■ ii' 

-%> ^ 

> ^ — ■ -t- ' -Ai i Jb- 



O 

in 



UEF-21 




CD 



(/) 

CO 

CD 

CO 

CO 

< 



cu 

a 

"co 






CO 

0 

E 

o 

O 

•M 

D 

o 

"c 5 

c 

o 

CD 

O 

D 

"O 









<Ct 












•>A 






<si5y«i.. 







CO 

m 




00 ^ LO 



00 C\J 00 CD 

r- C\J C\J CO CO 



(U 

3 

a 



</) 

E 

o 

o 



C 

CD 

4 -^ 

CO 

Ita. 

CD 

"O 

O 



C <0 5 ^ 

5 S S O 

6 o> o 



CO 

CO 

CD 

C 

CO 

D 

O 



c 

o 



O CD 
CD -= 

^ C 

C£) E 

CD 



s 


E 


1 




_c 






0 ) 

CO 

</) 


c 

o 


CO 

o 

3 


U) 

c 

o 


T 3 

o 


o 

CO 

c 


o 

CD 

_> 


c 

1 


1 

> 

C 

LU 


"D 

LU 

o 8 


4 -^ 

CO 

0 


o 

o 


CD 

C/) 

CD 


'i_ 

Q- 

00 



c 

g 

■i-j 

o 

CD 

i_ 

CD 

-I-) 

_C 

"g 

'o 

o 

00 



CO 

CD 

o 

CD 



CO 

CD 

C 



CD 
o 
c 

CD 

i_ 

CD 
CD 
Q. 
Q. 
< 
dd 

CO 

O -= 



o 

o 25 

C 

g 

' 4 -> 

CD 

N 



CD 

C 

o 

CO 

CD 

Q- 



CD 

■*-> 

CO 

CD 

< 



cu 

C 

o 

'+J 

o 
c 

D 

LL. 

CD 

C 

.CD 



D 

OQ 



>-. CD 
.■w (1) 

CD 



Q- 

■r: CD 



D 

o 

CD 

00 

o 25 



■o 

< 

E 

o 

o 

1 _ 

CO 

CO 

CD 



CD 

00 O 



CD LO CO C\J 



E 

O 

o 

"co 

o 

‘co 




A Case Study in Environmental Quality Assessment 



m 

in 




(0 

c 

0 ) 

E 

c 



>% ^ 

-Q c 

"O (0 
0) Q. 
</> 

(/> O 
0 >'^ 



oO S t 



> 

c 



XD. 



in 




-■1^.: f:; 






ERIC 






JdlL 



f 



■ite / ->1^ - 



UEF-21 



A Case Study in Environmental Quality Assessment 




— </> >^</> 
CU c 

S; 0) T3 (0 

V O O Q. 

im 

,± 

> XQ. 

c 



CD 




ERIC 





f- f- 


— '5"- ! 

4v: # 


4 


-> '4' 


4- I'- 


4 #• 






•# # 


f 


4-V- =. »!■■■■.. 


4- 


>4 


4 ■# 






■ "1 


4 ,*», 


■I - 4* i 






•# ;«M 


f . ■#' 


■ t: •%-, 


ft- 


J 






ft 




t • ;**!. w 


f 


t>' fi-- 







UEF-21 






A Case Study in Environmental Quality Assessment 




— </> >,</) 
c 0)^ a 

^ O 0) Q. 

Ill 

.i= 

> XQ. 
C 



c:' 

LO 



CO 

LO 




; UEF-21 



A Case Study in Environmental Quality Assessment 







■% ^ ■ i- 




4-^ 


■ f' 


V* 






■k-- 


f- 


4 


4 


# 4 


t > 


'%'*■ 


4 




% '# 


4 ^ 


■ 


s " 






4 


4v 








4 




■4> 




4 


... 


# ^ 


- 


:|i 4H; 




lij 




M 


4 




r .t 


V: 




f 






'I 


''i 








V 


'4 =•''■ 


• t 


: ^ 


f'- ■ 4 ■ 


4 4 




4 


V . ^ ^ 




•.!* 






I 


f- 




^ ■ 




4 


.. 






■$<■ 


■I. 






. f 




4 




I. 


•f- # » 


1 






4 




#■ 




4 


#• 




1 ■•'■ 


. 4 . 


4 


■> 






.V 


'•4 


f 








p # 






•# 


4 :^ ■ 




4 


# 


■■ ^ .. 


?' I.', 


1 


4 


*4 


'f' 


-4' 









CsJ 

I 



CD 



TD 



o 

ERIC 




■M O 

S2 c 
CD o 
O 



CVJ 



CVJ 



CO 



CD 



CVJ 



P 0 ss 0 jdx 3 SUJ 00 UO 3 
|B1U0LUUOJ!AU3 Ai!jouc|-l| 6!|-| jO J0qiun|\| 



#' 5 f ■# f "f ^ ^ "f -f- 

•s- * ♦ -f f < i- -<<■ I 4 - -r ■* * ■'* * ♦ i ♦ # ♦ p ♦ 

^ -■ .4 i- f # -A ;i . :'r fe, ♦ ■ A » # I * ‘I • ^ «■■ '« 

. ^ ‘ 4 # 4 4 ' s? k f— ^ 4>^'f # f i> 

Ip « ‘V 4 # ^ I ■ #' 4 :' f ^ 'f '4 



1* f.. 4. -f f f- I '> 4 " ■% 

^ 4 # - 4 



I iv -p. # f . - 

% 4 V. -, f V..: ■% # >4 4 - 

.. .#• r t ■4 » ^ f » I 



CO 

CD 



00 





D 






CJ 






C 






0) 






0 






CO 






</T 




LO 


D 




CT> 


T3 




CT> 


D 






•M 

C/) 




00 

CT> 






CT> 


*0 

0 






00 






SI 




C 


4-> 




CD 

E 


CD 


D 


CD 


d) 


O) 


> 


c 


CD 

CO 

3 

D 


0 

L. 

Q_ 


T3 

CD 

0) 


E 




U) 

CD 




CO 


D 




0) 


O) 


c 




c 


CD 


0 


CD 


E 

CD 

> 

CD 


D )— 1 


CD 

•w 

CD 

CD 

D 


■0 

C 

CD 

O) 




O) 


.£ 


a 


■a 




< 

4-J 


CD 

g 


'k— 

5 


c 


0 




CD 


c 




“D 






□ 


X 




00 


in 




c 


< 




CD 


CO 

(/) 




a 

L. 


0 

1— 




CD 


<J 




Q. 


< 





D 

O) 

CD 

k_ 

D 

> 

< 



CM 

I 



cv 

CjD 



£ 

*-» 0 

0 o 

■ti c 

(/) (Q 

5 I 

(Q O 

0 

^ Q- 
</) ^ 

0) V) 



■- c 

"J5 -2 

cr 3 

2 o 
c 

I s 

i E 

k. (/) 

> 2 
C 3 
0 jQ 

§ '5 

? C 

^ O 
^ o 



c 

2 

o 

o 



5 “5 

(/) 

£ ^ 



,£ )2 5 

t- ^ 



c 

0 

S E 

.2 « 

« 1 

■H ® 

^ o> 

2 c 

(Q 0 
>^ ■ 
7 (/) 
O C 
0 



c 

o 



O (Q 



o 

n 



"o a. 

■£ S fl 

S 2 0 



0 

£ o) 

(/) .E 

^ 's 

g 2 
C« "T 

2 c 
c o 

0) 0) 

(Q Q. 

E 

2 8 

2 

j2 2 

E c 
E I 

c 

^ o 
od ± 

2 g -o 

0) s 2 

2 ^ ^ 

2 o cr 

.O E 0) 



c 

(0 

"O 

0 

0 

c 



(Q 

I 

o 

"O 

o 

c 

c 

(U E 

0 C 

fl) 

1 s 

J£ ^ 

2 <0 

i-E 

M Q. 

«/) '5 
£ M 

S "H 

Q , 0 

</) ti 

< .E 



CD 




ERIC 







^ 1 ‘ ^ ' ■ ® 


■t ’ *%' % '4' 






'-’i 


Si, ' -^< 4" ■ ^ 


# ■4 'V f •*' •' 


CSJ 


,v««- -0r' ^ M 


f 1 ^ ■*■ •- 


■ ^ ^ ■'4-" f ^ 


#i i# 4' f 


1 


‘ ' =#0;- -■■ 


< ' ^ % '0- ■ f? 




# # -4- •■ 


LL. 

LU 


% ■ % *f t 4 ' 


-f . > .;■ 


■ rt,’ ’ " •’' ' ' 







’ irtiSlf X i'fe 



L 



Develop a process of continuous improvement 
within each school site 




U.S. Department of Education 

Office of Educational Research and Improvement (OERIj 
National Library of Education (NLE) 
Educational Resources Information Center (ERIC) 




NOTICE 

REPRODTJCTTON BASIS 




This document is covered by a signed “Reproduction Release 
(Blanket) form (on file within the ERIC system), encompassing all 
or classes of documents from its source organization and, therefore, 
does not require a “Specific Document” Release form. 




This document is Federally-funded, or carries its own permission to 
reproduce, or is otherwise in the public domain and, therefore, may 
be reproduced by ERIC without a signed Reproduction Release form 
(either “Specific Document” or “Blanket”). 




EFF-089 (9/97) 




